The resonance spectra of neutral silver indicate self-absorption for the studied Ag I lines at the wavelengths of 327.9 nm and 338.2 nm. The center dip is associated with self-reversal due to self-absorption in the plasma. The Q-switched radiation of 355 nm, 532 nm, or 1064 nm from a Nd:YAG laser device generates the plasma at the surface of silver nano-material targets, with experiments conducted in standard ambient temperature and pressure laboratory air. Procedures for recovery of the spectral line shapes confirm that over and above the effects of selfreversal, line shape distortion are important in the analysis. The work discusses parameters describing selfabsorption when using fluence levels of 2 to 33 J/cm 2 to generate the plasma. Furthermore, subsidiary calibration efforts that utilize the hydrogen alpha line of the Balmer series show that the Ag I lines at 827.35 nm and 768.7 nm are optically thin.
INTRODUCTION
Self-absorption of radiation from plasma can occur due to re-absorption in a cooler region. For instance, line-ofsight measurements of laser-induced plasma at or near an ice surface 1 show self-reversal tips at the un-shifted resonance wavelength of the hydrogen alpha line of the Balmer series. Typical "fingerprints" due to re-absorption include self-reversal and line-shape distortions [2] [3] [4] [5] [6] [7] [8] . In this work, two parameters distinguish between these effects.
There are significant challenges when considering self-reversed lines for evaluation of the electron density typically measured from the full-width-at-half-maximum, and determination of the temperature that is a function of the spectral radiance. Moreover, spectral line intensities from nano-based materials show differences from the corresponding bulk signals 9 . The theoretical description of self-absorption 10, 11 relies on the computation of the emitted radiation when modeling the emitters by a specific distribution.
EXPERIMENTAL DETAILS
In the experiments, a Nd:YAG laser device(Quantel model Brilliant B) operates at the fundamental wavelength of 1064 nm and the two harmonics at 352 and 355 nm, with output laser energy per pules of 370 ± 5, 100 ± 4, and 30 ± 3 mJ, respectively. The corresponding spot sizes at the target surface amount to 0.5 ± 0.05, 0.44 ± 0.05, and 0.27 ± 0.03 mm. An optical fiber of 400 mm diameter collects the radiation from the plasma. A SE200 -Echelle type spectrograph with an average instrumental bandwidth of 0.2 nm, and an attached intensified chargecoupled device (Andor iStar DH734-18F) acquire the data. The spectral pixel resolution and pixel area amount to measures the laser pulse width of 5 ± 1 ns. A set of calibrated neutral density filters adjusts the energy/pulse. The DH2000-CAL lamp (Ocean Optics SN037990037) allowed us to correct for the sensitivity of detection system composed of spectrograph, intensified camera and optical fiber.
RESULTS AND DISCUSSION
For the resonance transitions of the Ag I lines at 327.9 and 338. The two sets of spectra show the results following irradiation of nano-material silver targets with 355 nm radiation.
The self-reversal of plasma radiation from nano-silver material is typically absent in investigations of laser-induced plasma with bulk-silver targets for otherwise similar experimental conditions. For analysis of the self-absorbed spectra in Figure 1 , notice the line reversal at the center wavelength, λ0, and weaker effects in the wings leading to distortions. The transmittance, T(τ λ 0 ), is related to the escape factor of the plasma 10, 11 , and it depends on the optical thickness of the plasma, τ λ 0 . The transmittance 2, 3 , 
where Δλs denotes the full-width at half-maximum (FWHM) of the normalized spectral line shape of magnitude, φ0, at line center. The plasma optical thickness at line center,τ λ 0 ,
is defined in terms of integrated absorption coefficient, κ (λ), of a spectral line measured along the line-of-sight, ℓ, at the transition wavelength, λ0. 
indicates the ratio of transmitted and of weakly (κ (λ) ℓ << 1) affected intensities at line center, or in terms of the transmittance, T(τ λ 0 ) = SR. Self-reversal diminishes the peak spectral radiance, and it causes enlarged FWHM, ΔλS2, with ΔλS2 > ΔλS1. Similar to the derivation of self-absorption 12 , Δλ S2 = Δλ S1 SR α , or
Δλ S1
. (5) The value for the exponent is taken to be α = -0.54, in analogy to previously reported self-absorption studies 12 .
The self-absorption factor 12 , SA, is functionally identical to that for the self-reversal factor, SR,
Here, Δλ and Δλ0 indicate the FWHM of spectral lines with and without self-absorption, respectively. In this example, the self-reversal peak separation provides values for ΔλS2, using the FWHM would cause even larger discrepancies for the electron density, ne. From Equation (5), computed ΔλS1 show ne that are ~ ten times higher than the results obtained from an optically thin line. When using lower fluence levels for these two lines, 
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